with body weights ranging from 52-86 kg (mean 65-9 kg) were studied. Their normal physical activity varied from active to sedentary; nine were involved in sporting activities, the rest were not. The investigation was carried out under quiet conditions in an ambient temperature of 21 ± 1°C. Subjects were fasted for 12 hours and before examination were rested for 30 minutes in the supine position.
In 1939 Kats and Robdard' described the splanchnic circulation as a 'blood giver of the circulation' and pointed out that the splanchnic circulation may play a major role in overall cardiovascular regulation. Since then several investigations of splanchnic and mesenteric blood flow during stressful conditions such as exercise have been carried out in man and animals.
The results of the exercise studies are conflicting, however. In man, splanchnic blood flow has been shown to be reduced during exercise by several investigators. 3 Blood flow to the abdominal viscera is reduced by 20-30% of the resting value during maximal exercise in young healthy subjects, irrespective of their state of training or absolute aerobic capacity.7 In contrast canine superior mesenteric artery blood flow (SMABF) remained stable during exercise. Exercise also did not affect SMABF in baboons."
The postprandial increment in SMABF was reported not to be compromised in exercising dogs."' Thus in dogs exercise does not appear to affect mesenteric blood flow either during the fasting state or during digestion. Although a reduction in human splanchnic blood flow has been confirmed repeatedly during exercise, no studies concerning human SMABF per se either in the fasting or postprandial state, seem to have been reported.
The aim of the present investigation was to assess the effect of exercise on SMABF in healthy subjects in both the fasting and postprandial state using a transcutaneous Doppler ultrasound method. ' The meal was made from one sachet of commercially available strawberry flavoured 'Build up' (Carnation) mixed with 400 ml milk (390 K cal, 21 6 g protein, 15-4 g fat and 41-3 g carbohydrate).
Superior mesenteric artery blood flow was measured by using a transcutaneous Doppler ultrasound method, details of which have been described earlier '3 and here are described briefly. A duplex scanner, which is a pulsed Doppler flowmeter associated with a real time imager, was used. The real time imaging system was used to visualise the superior mesenteric artery and this allowed the placement of the Doppler sample volume within the lumen of the artery so as to obtain the Doppler shift signals. Real time imaging was also used to measure both the diameter of the artery and the angle of insonation -that is, between the directions of the Doppler beam and the artery. Signals were analysed using a spectrum analyser (Radionics 8000) and a computer (Apple). The instantaneous average velocity over the cardiac cycle was then calculated and blood flow volume was derived by knowing the cross sectional area of the vessel.
The mean, standard deviation and standard error of the mean (SEM) were used for the calculation of the data; Student's t test was used for paired data. Figure 1 . Immediately after the end of the exercise (0 min) SMABF had decreased by 43% to 319±21 ml/min (p<0-0005) (Fig. 2) . Mean SMABF was below the pre-exercise control level by 29% (p<0-001) at 5 and 24% (p<0-0025) at 10 minutes from the end of the exercise (Fig. 2) . Flow was still reduced by 10% at 15 and 9% at 30 minutes after exercise, but these differences no longer achieved statistical significance (Fig. 1 ).
COMBINED EFFECT OF EXERCISE AND A MEAL ON THE SMABF
The mean values (±SEM) of SMABF in the 15 subjects of the exercise plus meal group, and in the 15 controls (meal alone) are shown in the (Fig. 3) . Superi blood flow at 60 minutes was no from the resting and fasting lev Compared with the response trols) the response to the comb and meal) was smaller at 5 minu 846±72 ml/min) (p<0025) bu other time (Table) . The results of this study support the concept of redistribution of blood flow during exercise and diversion of blood flow from the splanchnic viscera to the working muscles.'6 The mechanism of this redistribution is still unclear. A number of mechanisms have been suggested for exercise induced splanchnic vasoconstriction. 6 Reflexes originating from the working muscles are thought to play an important role though the nature of these reflexes is still unclear.' One mechanism would be that the splanchnic vasoconstriction simply reflects generalised increased sympathetic tone during exercise. In working muscles the increase in sympathetic drive could be opposed by the effect of local vasodilator metabolites such as changes in 02, CO2 or other substances. In view of the results of the present investigation one would speculate that the exercise is better avoided during the immediate postprapdial period. This would be particularly important when the meal is a large one and the exercise is severe and performed under risky circumstances such as swimming. The competition between blood flow demands for the working skeletal muscles and the gut might contribute to postprandial drowning. In the present study, however, SMABF was about 300 ml/min. On the other hand the cardiac output is increased to values that may exceed 35 1/min in exercise. ' The large difference between the increase of cardiac output and SMABF makes it unlikely that the postprandial mesenteric hyperaemia is a major factor in drowning. The severity of the exercise and the general cardiovascular state could be other important contributory factors. In patients with cardiovascular disease exercise probably reduces SMABF more than in normal subjects and the occurrence of both stimuli (exercise and digestion) simultaneously might aggravate this state. It has been shown that splanchnic blood flow during exercise in patients with mitral stenosis is reduced to a greater degree than in normal subjects.2"
In conclusion these studies have shown that exercise reduces SMABF in both the fasting and postprandial state in normal human subjects. These results are in support of the concept of redistribution of blood flow during exercise, and they may be of clinical importance in some subjects postprandially.
